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(54) PROBE CARD 
(57)Abstract: 

PURPOSE: To reduce the contact pressure of a wafer 
chip to a pad thereby preventing the pad from being 
damaged by providing, in place of a contact needle, a 
bump having a circuit printed on a transparent plate. 
CONSTITUTION: Bumps 4, 4 are pressed in contact 
with a pad of a wafer chip from above. At this time, the 
grounding state is monitored through a transparent plate ! 
3 from a central hole 1 of a card substrate 2. If the pad ^ 
and pumps 4, 4 are not in uniform contact with each 
other, they are adjusted by parallel adjusting screws 7, 7. 
After the pad and bumps 4, 4 are adjusted in uniform 
contact visually, a high frequency wave is applied to a 
vibrating plate 8, causing vibration of the plate. Then, 
electric characteristic test is conducted. The vibration of 

the plate 8 is transmitted to the transparent plate 3 itself, and the bumps 4, 4 are eventually 
vibrated. Since an oxide film formed on the pad is slightly delaminated by the vibration of the 
bumps 4, 4, conductive property is enhanced, enabling favorable electric characteristic test. 
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(Claim) 

A probe card characterized by comprising a card board (2) having connectors (b) attachable 
and detachable to and from a tester (c), a central aperture (1) formed through the card board, a 
transparent board (3) covering said central aperture from the bottom of said card board, an 
auxiliary plate (5) and a cushion member (6) of rubber disposed between said card board and 
said transparent board, parallelism adjusting screws (7) arranged about the periphery of said 
central aperture and having tip ends for making pressure contact with said auxiliary board, 
bumps (4) disposed on the lower surface of said transparent board and arranged to correspond 
with pads of a wafer chip and means (8) for vibrating said bumps. 

(Abridgment of the description) 

Referring to Fig. 3, a probe card 2 has a central aperture 1 and a transparent board 3 disposed 
below the central aperture 1. A plurality of bumps 4 are disposed on the lower surface of the 
transparent board 3. The transparent board 3 is attached to the lower surface of the probe 
card 2 via an auxiliary plate 5 and a cushion pad 6, and adjusting screws 7 are arranged in the 
probe card 2 about the central aperture 1. In use, the probe card 2 is placed on a wafer chip 
and observation is made through the transparent board 3 to see if the bumps 4 are in contact 
with corresponding pads of the wafer chip. One or more of the adjusting screws 7 are 
operated to adjust the orientation of the transparent board 3 . A vibration board 8 is provided 
for vibrating the bumps 4 so that they can scratch away an oxide layer overlaying contact pads 
of a wafer chip. 
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SPECIFICATION 

1. Title of Invention 
Probe Card 

2. Claim 

1 . A probe card characterized by comprising, a card substrate provided with a connector 
attachable to and detachable from a tester, a central aperture formed approximately centrally 
through said card substrate, a transparent plate of a dielectric material for covering said central 
aperture from the lower surface side of said card substrate, an auxiliary plate and a cushion 
member of a modified rubber or the like disposed between said card substrate and said 
transparent plate when mounting the latter to cover said central aperture, parallelism adjusting 
screws arranged about the periphery of said central aperture and having tip ends capable of 
making pressure contacts against said auxiliary plate and bumps disposed on the lower surfece 
of said transparent plate and wired to correspond to pads of a wafer chip, the probe card 
further comprising means for imparting vibrations to said bumps. 

3. Detailed Description of Invention 
<Field of Industrial Applicability> 

The present invention relates to a probe card for conducting electric measurements on a 
semiconductor chip having a multitude of pins. The probe card utilizes contacts throudi 
bumps, rather than styluses for making electric measurements. 

<Prior Art> 

Semiconductor products are tested for electric characteristics, such as electric continuity, 
when they are fabricated. For example, semiconductor products are tested while they are 
resident on a wafer, and electric tests are also made on various integrated circuits including 
resistor arrays, diode arrays and liquid crystal displays. 
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A probe card is a known measuring device having a card-like configuration, and is used 
exclusively for each kind of semiconductor product An example is shown in Fig. 5, wherein 
a card substrate A is connected, through a connector B coupled thereto, to a tester C. 

A plurality of styluses D are disposed at a central region of the card substrate A, and the 
tip ends of the styluses D are configured to project downwardly. 

On the other hand, semiconductor wafer chips £ are located at predetermined positions 
on a moveable pedestal F, and the moveable pedestal F is moved to successively locate the 
wafer chips E in a position below the styluses D. The wafer chip E is then electrically 
measured with the styluses D. 

The styluses D mounted on said card substrate A are attached to the card substrate A 
through a dielectric material G, such as epoxy resin or the like, as shown in Fig. 6, so as to 
correspond to a number of pads on the wafer chip E. 

<Problems to be Solved by Invention> 

In recent years, however, due to the popularity ofVTR machines with liquid crystal 
displays, word processing machines and the like, the demand for highly integrated circuits 
(multi-pin circuits) is increasing. To keep up with this trend, there may be no other way than 
to increase the number of styluses. However, the feet that the stylus is of a 200 to 250 
micrometers thick has posed a limit in arranging the styluses in a highly dense manner. 
Further, the styluses are readily susceptible to misalignment as the density increases. Also, 
problems such as bending of the styluses and short circuiting among the styluses are likely to 
occur. Moreover, as it is necessary to have only the tip ends of the styluses contact with the 
pads on the wafer chip, there are actually many such instances where the pads are pierced and 
dama g ed by the tip ends when the contact forces are adjusted improperly. 

To solve the above problems, the present invention aims to provide a probe card which 
does not use the styluses but which utilizes a group of bumps arranged on a dieleciric board 
such as a glass plate for making contacts with the pads on the wafer chip. 

<Means for Solving the Problems> 

The above object of the present invention can be achieved with a probe card having the 
following construction. Namely, the gist of the present invention resides in a probe card 
characterized by comprising, a card substrate provided with a connector attachable to and 
detachable from a tester, a central aperture formed approximately centrally through said card 
substrate, a transparent plate of a dielectric material for covering said central aperture from the 
lower surface side of said card substrate, an auxiliary plate and a cushion member of a 
modified rubber or the like disposed between said card substrate and said transparent plate 
when mounting the latter to cover said central aperture, parallelism adjusting screws arranged 
about the periphery of said central aperture and having tip ends capable of making pressure 
contacts against said auxiliary plate, and bumps disposed on the lower surface of said 
transparent plate and wired to correspond to pads of a wafer chip, the probe card further 
comprising means for imparting vibrations to said bumps. 

<Working Example and Function> 

A probe card in accordance with the present invention will now be explained in detail 
with reference to the drawing figures illustrating a working example of the same. 

Fig. 1 is a side explanatory view of a probe card A in accordance with the present 



invention and Fig. 2 is a plan explanatory view of the same. 

The probe card A comprises a card substrate (2) of epoxy resin or the like and having a 
central aperture (1) centrally formed therethrough, a transparent plate (3) of quarts glass or the 
like disposed to cover the central aperture (1) and a group of bumps (4) printed and wired on 
the surface of the transparent plate (3). Then, as shown in Fig. 3, the transparent plate (3) is 
attached to the lower surface of the card substrate (2) through an auxiliary plate (5) and a 
cushion member (6) of a modified rubber or the like, and parallelism adjusting screws (7), (7), 
... are arranged in the card substrate (2) on the auxiliary plate (5) with their tip ends abutting 
against the auxiliary plate (5). Clockwise or counterclockwise rotation of the parallelism * 
adjusting screws (7) urges the tip ends to abut against the auxiliary plate (5) and, due to the 
degree of rotation the transparent plate (3) can be adjusted for parallelism through the cushion 
member (6). Further, a vibration plate (8) having an end abutting against the transparent 
plate (3) is mounted on the inner wall of the central aperture (1). 

Then, as shown in Fig. 4, the transparent plate (3) is formed with channels, i.e., electric 
conduction paths (9), (9), ... for a power circuit on the lower surface of the transparent plate 
(3) through a thin-film hybrid IC process. At the distal ends of the electric conduction paths 
(9), (9), bumps (4), (4), ... are formed to protrude at such positions that correspond to the 
positions of pads on a wafer chip. The bumps (4) are formed with a material having 
excellent conductivity and wear-resistance. 

Further, the proximal ends (10) of the electric conduction paths (9) formed on the 
transparent plate (3) are integrally connected to a pattern (not shown) wired on the lower 
surface of the card substrate (2). 

It is added that the material for the transparent plate (3) is not limited to quartz glass. It 
can also be any other hard and transparent material having excellent dielectric property, such 
as white sapphire glass or the like. A material which can be formed into as thin a plate as 
possible is desirable. 

Furthermore, other than the above mechanism in which the vibration plate (8) is vibrated 
to impart vibrations to the bumps (4) through the transparent plate (3), a mechanism in which a 
high frequency is directly applied to the bumps (4) to vibrate the same can also be envisaged. 
It is desirable to select a vibrating mechanism which is most suitable for the circumstance. 

In accordance with the present invention which comprises the above constituents, the 
bumps (4), (4), ... are urged downwardly to press against the pads (not shown) of the wafer 
chip. The state of contacts can then be visually ascertained from the central aperture (1) of 
the card substrate (2) through the transparent plate (3). If the pads do not contact uniformly 
with the bumps (4), (4), adjustment can be made by the parallelism adjusting screws (7), 
(7), .... In this manner, after the pads have been made to uniformly contact with the bumps 
(f )> (4), ... through the visual observation, a high-frequency vibration is applied to the 
vibration plate (8) and a test for electric characteristics can then be made. When the vibration 
plate (8) is vibrated, the vibration is transmitted to the transparent plate (3) itself and the 
bumps (4), (4), ... are vibrated thereby. Oxide layers formed over the surfaces of the contact 
pads are thereby subtly scratched away. This improves the electric conductivity and it is 
enabled to perform the test for electric characteristics more efficiently. Further, by creating 
the minute scratches, the state of contacts can be visually confirmed after the test 

<Effects of Invention> 

As has'been described above, in accordance with the present invention, instead of the 



3 



( 



rOSMf AC7CE INC 



styluses, the bumps are provided on the transparent plate through printing and wiring. The 
contact pressure against the pads on the wafer chip in accordance with the present invention is 
only 4g/mm 2 , which is drastically decreased from 1 2-20g/nmr in the case of the stylus 
mechanism, and substantial damages to the pads can thereby be obviated Further, it is 
enabled to observe the state of contacts through the transparent plate, and adjustment of the 
contacts can be easily made by the parallelism adjusting screws. Moreover, because CAD 
for designing a LCI pad layout can be applied to the transparent plate, grounded circuits and 
dumps can be very finely made and, therefore, multi-pin structures can be sufficiently dealt 
with. Furthermore, by causing the bumps to vibrate through the vibration plate, the electric 
conductivity can be improved and the test for electric characteristics can be made more 
efficiently. Various other advantages are also apparent to those skilled in the art. 

4. Brief Description of Drawings 

Fig. 1 is a general side view of a probe card A in accordance with the present invention, 
Fig. 2 is a plan view of the same, Fig. 3 is an enlarged sectional view of the principal part of 
the present invention, Fig. 4 is an enlarged plan view of the principal part of the present 
invention and Figs. 5 and 6 are explanatory views of prior art examples. 

(1) central aperture 

(2) card substrate 

(3) transparent plate 

(4) bump 

(5) auxiliary plate 

(6) cushion member 

(7) parallelism adjusting screw 

(8) vibration plate 
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